The crystal structure of (AsPh 4 )[Ni(dmid) 2 ] (dmid :~ = 1,3-dithia-2-one-4,5-dithiolato) has been determined by X-ray diffraction studies: crystals are monoclinic, space group P2,//i, a = 14.724 (2) 
Introduction
Salts with fractional oxidation state and JZ donoracceptor compounds derived from the [M(dmit) 2 ]"~ complexes (M = Ni, Pd, Pt; dmit 2-= 1,3-dithia-2-thione-4,5-dithiolato) exhibit electrical properties that are out of the ordinary [1, 6] . In particular two of such compounds, TTF[Ni(dmit) 2 ] 2 [3] and (Me 4 N)[Ni(dmit) 2 ] 2 [5] , undergo a superconducting transition under pressure. It was thus interesting to extend such investigations to other similar polysulfur-ligand complexes and we have recently shown that the oxygen-derived [M(dmid) 2 ]" _ systems (M = Ni, Cu, Pd, Pt; dmid 2-= l,3-dithia-2-one-4,5-dithiolato; Fig. 1 ) also are a source of conductive salts with fractional oxidation state and JZ donor-acceptor compounds [7, 8] .
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We report here the X-ray structure determination and EPR studies of the (AsPh 4 )[Ni(dmid) 2 ] precursor complex. These results have been compared to those obtained from similar studies of the (Ai-Bu 4 N)[M(dmit) 2 ] sulfur-analogue complexes [9, 10] .
Experimental

Synthesis and crystal growth
(AsPh 4 )[Ni(dmid) 2 ] has been prepared as previously described [7] . Good-quality single crystals have been obtained by dissolving the brown microcrystalline raw product in a mixture of methanol: DMF (7:1) and cooling the resulting solution at -35 °C.
X-ray structure determination
Crystal data are reported in Table I together with relevant details of the intensity data collection. The intensity of three standard reflections was monitored throughout the data collection; no significant fluctuation was noticed. The usual Lorentz-polarization fac- tors were applied to the net intensities. Absorption corrections were calculated by the Gaussian integration method [11] , using a 32x4x4 grid; maximum and minimum transmission coefficients were 0.951 and 0.714 respectively and the average transmission coefficient was 0.905. The structure was solved by direct methods. Leastsquares refinement was conducted using the blockdiagonal approximation in the first stages and fullmatrix in the final stages. Scattering factors were taken from [12] and anomalous dispersion corrections were applied to non-hydrogen atoms. Phenyl 
0.6997 ( 
1.347 (10) Table I . Positional parameters and equivalent isotropic temperature factors for non-hydrogen atoms are given in Table II ; atoms are labelled according to Fig. 1 . Components of the anisotropic temperature factors, hydrogen atom positional parameters, observed and calculated structure factor amplitudes, and deviations of atoms from least-squares planes and dihedral angle between planes have been deposited as supplementary material*. Bond lengths and angles are listed in Table III . Computer and programs used are indicated in [13] . EPR spectra EPR spectra were recorded at X-and Q-band by using a Bruker ER 2000 and a Varian EQ spectrometer, respectively. Fig. 2 is a view of the unit 2 ] x_ species for which detailed structural data are available [1, 2, 14] . In all these species the Ni(dmit) 2 entities are planar or fairly close to planarity; the more strongly distorted Ni(dmit) 2 group is observed in («-Bu 4 N)[Ni(dmit) 2 ] where the dihedral angle between the two Ni(dmit) moieties is 6.1° [9] . On the opposite, the [Ni(dmid) 2 ]~ ion in (AsPh 4 )[Ni(dmid) 2 ] deviates strongly from planarity. Furthermore, one of the dmid ligands is almost planar, while the second one is severely puckered as illustrated in Fig. 3 2 ] there is at this point no such evident theoretical reason for such a distortion and only packing effects could be invoked to explain this unusual structural feature. ion, emphazising the distortion to planarity. The 0(5)---0(10) axis lies in the plane of the paper and the S(l)---S(2) axis is perpendicular to the plane of the paper. Ellipsoids are scaled to enclose 50% probability.
Results and Discussion
Polycristalline powder EPR spectra of (AsPh 4 )[Ni(dmid) 2 ] at X-and Q-band frequency at room temperature are shown in Fig. 4 . Single crystal spectra were recorded at X-band frequency at room temperature by rotating around the a*, b and c axes. Only one signal was observed in all the crystal orientations: the angular dependences of the linewidth and of the g values, with the calculated best fit curve, are shown in Fig. 5 . The principal g values and directions are shown in Table IV : one principal direction is along b, as expected for exchange narrowed signals. The other two directions are in the a*c plane, rotated of ~50° from the axis. The lineshape, analyzed as previously reported [17] , results Lorentzian thus confirming the exchange narrowed character of the spectra.
In the monoclinic cell there are four [Ni(dmid) 2 ]~ chromophores, two by two related by a center of symmetry or by a reflection plus a translation. From an EPR point of view, atoms related by an inversion center are magnetically equivalent, while those related by a reflection are not, so we expect two nonequivalent sites in the cell with non parallel g tensors, i. e. tensors having the same principal values but dif- ferent, symmetry related, principal directions. Since only one signal is observed, the experimental g values result from the average of the contributions of the molecular g tensors of the two magnetically non equivalent sites, g M i and
The minimum Ni-Ni distance between non equivalent molecules is 10.64 Ä, while for two equivalent sites it is 6.18 Ä. Nevertheless, the fact that the EPR signals are exchange narrowed shows that intermolecular exchange interactions are operative. The g values are reasonably close to those previously observed for the analogue («-Bu 4 N)[Ni/Au(dmit) 2 ] [10], However, in that case the g values are true molecular values, because they were obtained from doped crystals. In the present case, the largest g value is observed in the a*c plane, close to the projection of the bisector of the S(2)-Ni-S(7) angle (^12°), thus showing that also in this case the z molecular axis is in the molecular plane. Therefore it must be concluded that the unpaired electron is largely localized on the ligand. like in (/j-Bu 4 N)[Ni/Au(dmit) 2 ]. This is also in agreement with previous EPR studies of electrogenerated [M(Ph 2 C 2 S 2 )(dppe)] + [18] and [M(dmit)(dppe)] + species [19] . Since the unpaired electron is mainly localized on the sulfur-ligand, all these supposedly M(III) complexes should actually be regarded as M(II) species.
In order to obtain g molecular values, we assumed the principal directions of the molecular g^n and g M2 tensors for the two non equivalent sites by analogy with (Fig. 5) showed that the maximum anisotropy between the two sites is -160 G at X-band and ==610 G at Q-band. Since also in the 35 GHz spectra the separate resonances of the two sites are never seen, the exchange frequency is much larger than 0.057 cm"
1 .
The angular dependence of the linewidth shows maxima close to b. Since the direction of minimum approach between the molecules is close to b, it may be assumed that the broadening of the lines is essentially due to dipolar spin-spin interactions rather than to g anisotropy effects.
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